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in  productivity  and,  on  theoretical  grounds,  there  is  little  doubt  regarding  the  productivity 
gains from offshoring. Nevertheless, given some practical caveats (underestimation of the costs 
of offshoring, reversal of the offshoring decision) it remains an empirical question whether pro‐



























belangrijk  thema  binnen  het  empirisch  onderzoek  naar  de  risico’s  en  uitdagingen  van  een 
steeds  meer  geïntegreerde  wereldeconomie.  Het  is  gangbaar  geworden  om  de  offshoring‐
intensiteit te meten aan de hand van het aandeel van de intermediaire invoer in de totale niet‐
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offshoring. Section 5 presents the results and section 6 the conclusion. WORKING PAPER 5-11 
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tries, which implies imposing the rather strong restriction of identical elasticities for all inputs in all industries. WORKING PAPER 5-11 
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Graph 1  Materials and business services offshoring (om and os) in manufacturing 
Source: own calculations 
Graph 2  Materials and business services offshoring (om and os) in market services 
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Graph 3  Value-added per hour worked in manufacturing and market services 
Source: own calculations 
Four graphs in the Appendix (Graphs A1 to A4) show year‐on‐year variations in om and os for 
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ing  intensities  for  the  production  of  product  j.  SUT  are  based on  heterogeneous  industries, 
which implies that industries have secondary output of products other than their main product, 
i.e. product j is not necessarily produced only by industry j. Hence, we proxy the (materials or 
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15  These regional splits are introduced in separate estimations to avoid multicollinearity problems. WORKING PAPER 5-11 
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Table 1  Estimation results with total offshoring intensities (om and os) in manufacturing 
   (1)   (2)   (3)   (4)   (5) 
 ols  ols  ols  gmm  gmm 
Capital  0.125** 0.124** 0.119*  0.081*  0.131*** 
  (0.050) (0.061) (0.067) (0.042) (0.047) 
High-skilled labour  0.034**  0.030 0.031 0.075*  0.035 
  (0.016) (0.020) (0.020) (0.043) (0.038) 
Medium-skilled labour  0.038 0.068**  0.065**  0.013 0.032 
  (0.031) (0.029) (0.030) (0.069) (0.066) 
Low-skilled labour  0.012 0.012 0.008 0.113 0.011 
  (0.046) (0.051) (0.050) (0.093) (0.063) 
Energy  0.056*** 0.057*** 0.055*** 0.059**  0.029 
  (0.017) (0.017) (0.016) (0.022) (0.039) 
Materials  0.443*** 0.437*** 0.438*** 0.500*** 0.548*** 
  (0.039) (0.044) (0.042) (0.050) (0.059) 
Services  0.240*** 0.250*** 0.249*** 0.178*** 0.229*** 
  (0.032) (0.035) (0.034) (0.033) (0.033) 
Materials offshoring  0.300*** 0.293*** 0.335***  -0.275  -0.145 
  (0.086) (0.094) (0.093) (0.281) (0.245) 
Services offshoring  1.316 1.624 1.425 5.437**  4.353* 
  (1.443) (1.513) (1.594) (2.114) (2.517) 
Materials offshoring, t-1    -0.148    
   (0.093)       
Services offshoring, t-1    -0.513    
   (0.889)       
Materials offshoringspillovers, t-1     -0.014   0.498* 
     (0.084)   (0.275) 
Services offshoring spillovers, t-1     -1.612   0.329 
     (1.106)   (2.285) 
N  567 504 504 630 567 
R-sq 0.91  0.91  0.91    
Autocorrelation (1st order)      [0.031]  [0.079] 
Autocorrelation (2nd order)      [0.275]  [0.420] 
Hansen J stat      [0.655]  [0.693] 
Source: own calculations 
Remarks:  63 manufacturing industries covered; all equations include time and industry dummies; all variables are in 
natural logs (lower-case letters) except for the offshoring variables; robust standard errors reported in pa-
rentheses; ols: ordinary least squares estimations in differences for output; gmm: two step system general-
ised method of moments estimations for output; N: number of observations; R-sq: R-squared; Arellano-
Bond tests for 1st and 2nd order autocorrelation of the 1st differenced residuals in the gmm-estimations 
(p-values reported, H0: no autocorrelation); Hansen J stat: test of validity of over-identifying restrictions in 
the gmm-estimations (p-values reported, H0: over-identifying restrictions valid); * p<0.1, ** p<0.05, 
*** p<0.01. 
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Table 2  Estimation results with total offshoring intensities (om and os) in market services 
   (1)   (2)   (3)   (4)   (5) 
 ols  ols  ols  gmm  gmm 
Capital  -0.025 0.011 0.010 0.104 0.089 
  (0.086) (0.104) (0.104) (0.090) (0.088) 
High-skilled  labour  0.047 0.044 0.048 0.124 0.082 
  (0.042) (0.047) (0.048) (0.076) (0.078) 
Medium-skilled  labour  0.049 0.053 0.051 0.006  -0.004 
  (0.034) (0.037) (0.038) (0.081) (0.130) 
Low-skilled  labour  0.067**  0.062* 0.058* 0.129* 0.151 
  (0.030) (0.032) (0.030) (0.067) (0.148) 
Energy  0.046*** 0.046*** 0.048*** 0.004  -0.046 
  (0.010) (0.010) (0.010) (0.033) (0.108) 
Materials  0.064*** 0.058*** 0.058*** 0.067**  0.078* 
  (0.011) (0.010) (0.011) (0.029) (0.039) 
Services  0.436*** 0.446*** 0.446*** 0.559*** 0.674*** 
  (0.033) (0.037) (0.035) (0.135) (0.170) 
Materials  offshoring  -0.106 -0.194 -0.202 -0.617 -1.514 
  (0.242) (0.253) (0.264) (1.289) (2.309) 
Services offshoring  1.013***  0.966**  0.887**  1.852  1.240 
  (0.314) (0.415) (0.376) (1.752) (2.041) 
Materials  offshoring,  t-1    0.091    
    (0.196)     
Services  offshoring,  t-1    0.570    
    (0.398)     
Materials offshoringspillovers, t-1      -0.205    1.616 
     (0.217)   (2.094) 
Services offshoring spillovers, t-1      -0.636    1.335 
     (0.696)   (3.798) 
N  360 320 320 400 360 
R-sq  0.84  0.84  0.84   
Autocorrelation (1st order)        [0.093]  [0.156] 
Autocorrelation (2nd order)        [0.820]  [0.227] 
Hansen J stat        [0.501]  [0.673] 
Source: own calculations 
Remarks:  40 market services industries covered; all equations include time and industry dummies; all variables are in 
natural logs except for the offshoring variables; robust standard errors reported in parentheses; ols: ordinary 
least squares estimations in differences for output; gmm: two step system generalised method of moments 
estimations for output; N: number of observations; R-sq: R-squared; Arellano-Bond tests for 1st and 2nd order 
autocorrelation of the 1st differenced residuals in the gmm-estimations (p-values reported, H0: no autocorrela-
tion); Hansen J stat: test of validity of over-identifying restrictions in the gmm-estimations (p-values reported, 






pendent  variable,  thereby  excluding  the  above‐mentioned  variable  inputs  as  regressors  and 

















Table 3  GMM-SYS estimation results with regional offshoring intensities in manufacturing 
 (4)  (5) 
 OECD  CEEC  ASIA  OECD  CEEC  ASIA 
Materials  offshoring  -0.354 -1.717 -0.411 -0.180 -1.587 -1.664 
Services offshoring  5.949**  101.013  83.364  4.878*  46.225  115.612 
Materials offshoring spillovers       0.519  10.181  6.863 
Services offshoring spillovers        0.035  103.063  169.294 
N  630 630 630 567 567 567 
Autocorrelation (1
st  order)  [0.037] [0.017] [0.015] [0.081] [0.037] [0.016] 
Autocorrelation (2
nd  order)  [0.325] [0.596] [0.316] [0.429] [0.626] [0.403] 
Hansen  J  stat  [0.671] [0.315] [0.883] [0.767] [0.632] [0.232] 
Source: own calculations 
Remarks: 63 manufacturing industries covered; two step system generalised method of moments estimations for output; 
identical to specifications (4) and (5) in Tables 1 and 2; results for input variables (capital, high-skilled labour, 
medium-skilled labour, low-skilled labour, energy, materials and services) not shown but available from the 
authors upon request; N: number of observations; Arellano-Bond tests for 1st and 2nd order autocorrelation of 
the 1st differenced residuals in the gmm-estimations (p-values reported, H0: no autocorrelation); Hansen J 
stat: test of validity of over-identifying restrictions in the gmm-estimations (p-values reported, H0: over-








0.0002 over 1995‐2004, the resulting output growth is less than 0.02% and hence not economically significant. WORKING PAPER 5-11 
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Table 4  GMM-SYS estimation results with regional offshoring intensities in market services 
 (4)  (5) 
 OECD  CEEC  ASIA  OECD  CEEC  ASIA 
Materials  offshoring  -0.617 -6.723 0.134  -1.109 2.724  -1.314 
Services offshoring  2.206  -47.576  65.085*  0.848  -61.451  60.485 
Materials offshoring spillovers       1.211  -52.008  5.895 
Services offshoring spillovers      1.252  -2.915  -29.065 
N  400 400 400 360 360 360 
Autocorrelation (1
st  order)  [0.096] [0.010] [0.059] [0.258] [0.939] [0.074] 
Autocorrelation (2
nd  order)  [0.838] [0.461] [0.454] [0.339] [0.806] [0.729] 
Hansen  J  stat  [0.463] [0.750] [0.176] [0.654] [0.916] [0.632] 
Source: own calculations 
Remarks: 40 market services industries covered; two step system generalised method of moments estimations for out-
put; identical to specifications (4) and (5) in Tables 1 and 2; results for input variables (capital, high-skilled la-
bour, medium-skilled labour, low-skilled labour, energy, materials and services) not shown but available from 
the authors upon request; N: number of observations; Arellano-Bond tests for 1st and 2nd order autocorrela-
tion of the 1st differenced residuals in the gmm-estimations (p-values reported, H0: no autocorrelation); Han-
sen J stat: test of validity of over-identifying restrictions in the gmm-estimations (p-values reported, H0: over-













































































































































































































dence  from  Germany,  1995‐2006”,  The  World  Economy,  December  2010,  vol.  33  (12), 
pp.1672‐1701 
WTO  (2005),  “Offshoring  Services:  Recent  Developments  and  Prospects”,  Chapter  C  of  the 




Table A1  List of industries, SUT-code and description 
14A  Mining and quarrying of stone, sand, clay and chemical and fertilizer materials, production of salt, and other 
mining and quarrying n.e.c. 
15A  Production, processing and preserving of meat and meat products 
15B  Processing and preserving of fish and fish products 
15C  Processing and preserving of fruit and vegetables 
15D  Manufacture of vegetable and animal oils and fats 
15E  Manufacture of dairy products 
15F  Manufacture of grain mill products, starches and starch products 
15G  Manufacture of prepared animal feeds 
15H  Manufacture of bread, fresh pastry goods, rusks and biscuits 
15I  Manufacture of sugar, chocolate and sugar confectionery 
15J  Manufacture of noodles and similar farinaceous products, processing of tea, coffee and food products n.e.c. 
15K  Manufacture of beverages except mineral waters and soft drinks 
15L  Production of mineral waters and soft drinks 
16A  Manufacture of tobacco products 
17A  Preparation and spinning of textile fibres, weaving and finishing of textiles 
17B  Manufacture of made-up textile articles, except apparel, other textiles, and knitted and crocheted fabrics 
18A  Manufacture of wearing apparel; dressing and dyeing of fur 
19A  Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear 
20A  Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw 
21A  Manufacture of pulp, paper and paper products 
22A Publishing 
22B  Printing and service activities related to printing, reproduction of recorded media 
23A  Manufacture of coke, refined petroleum products and nuclear fuel 
24A  Manufacture of basic chemicals 
24B Manufacture  of  pesticides  and other agro-chemical products 
24C  Manufacture of paints, varnishes and similar coatings, printing ink and mastics 
24D Manufacture  of  pharmaceuticals,  medicinal chemicals and botanical products 
24E  Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and toilet preparations 
24F  Manufacture of other chemical products 
24G  Manufacture of man-made fibres 
25A  Manufacture of rubber products 
25B  Manufacture of plastic products 
26A  Manufacture of glass and glass products 
26B  Manufacture of ceramic products 
26C  Manufacture of cement, lime and plaster 
26D  Manufacture of articles of concrete, plaster and cement; cutting, shaping and finishing of stone; manufacture of 
other non-metallic mineral products 
27A  Manufacture of basic iron and steel and of ferro-alloys and tubes 
27B  Other first processing of iron and steel; manufacture of non-ferrous metals; casting of metals 
28A  Manufacture of structural metal products, tanks, reservoirs, containers of metal, central heating radiators, boilers 
and steam generators; forging, pressing, stamping and roll forming of metal 
28B  Treatment and coating of metals; general mechanical engineering 
28C  Manufacture of cutlery, tools, general hardware and other fabricated metal products 
29A  Manufacture of machinery for the production and use of mechanical power, except aircraft and vehicle engines 
29B  Manufacture of other general purpose machinery 
29C  Manufacture of agricultural and forestry machinery and of machine tools 
29D  Manufacture of domestic appliances 
30A  Manufacture of office machinery and computers WORKING PAPER 5-11 
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31A  Manufacture of electric motors, generators and transformers, of electricity distribution and control apparatus, 
and of insulated wire and cable 
31B  Manufacture of accumulators, batteries, lamps, lighting equipment and electrical equipment 
32A  Manufacture of radio, television and communication equipment and apparatus 
33A  Manufacture of medical, precision and optical instruments, watches and clocks 
34A  Manufacture of motor vehicles 
34B  Manufacture of bodies (coachwork) for motor vehicles, of trailers and parts and accessories for motor vehicles 
35A  Building and repairing of ships and boats; manufacture of locomotives and rolling stock, and of aircraft 
35B  Manufacture of motorcycles and bicycles and other transport equipment n.e.c. 
36A  Manufacture of furniture 
36B  Manufacture of jewellery and related articles 
36C  Manufacture of musical instruments, sports goods, games and toys; miscellaneous manufacturing 
37A Recycling 
45A Site  preparation 
45B  General construction of buildings and civil engineer works; erection of roof covering and frames 
45C  Construction of motorways, roads, airfields, sports facilities and water projects; other construction work 
45D Building  installation 
45E  Building completion; renting of construction or demolition equipment with operator 
50A  Sale, maintenance and repair of motor vehicles and motorcycles, parts and accessories 
50B  Retail sale of automotive fuel 
51A  Wholesale trade and commission trade, except of motor vehicles and motorcycles 
52A  Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods 
55A  Hotels and other provision of short-stay accommodation 
55B  Restaurants, bars, canteens and catering 
60A  Transport via railways 
60B  Other scheduled passenger land transport; taxi operation; other land passenger transport 
60C  Freight transport by road; transport via pipelines 
61A  Sea and coastal water transport 
61B Inland  water  transport 
62A  Air transport 
63A  Activities of travel agencies and tour operators; tourist assistance activities n.e.c. 
63B  Cargo handling and storage, other supporting transport activities; activities of other transport agencies 
64A  Post and courier activities 
64B Telecommunications 
65A  Financial intermediation, except insurance and pension funding 
66A  Insurance and pension funding, except compulsory social security 
67A  Activities auxiliary to financial intermediation 
70A  Real estate activities 
71A  Renting of automobiles and other transport equipment 
71B  Renting of machinery and equipment and personal and household goods 
72A  Computer and related activities 
73A  Research and development 
74A  Legal activities, accounting activities; market research and public opinion polling 
74B  Business and management consultancy activities; management activities of holding companies 
74C  Architectural and engineering activities and related technical consultancy 
74D  Advertising 
74E  Labour recruitment and provision of personnel 
74F  Investigation and security activities; industrial cleaning; miscellaneous business activities n.e.c. 
80A  Education (market sector) 
85A  Human health activities 
85B Veterinary  activities 
85C  Social work activities 
91A  Activities of membership organisations 
92A  Motion picture and video activities; radio and television activities WORKING PAPER 5-11 
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92B Other  entertainment  activities 
92C  News agency activities and other cultural activities 
92D  Sporting and other recreational activities 
93A  Other service activities n.e.c. 
Table A2  Data sources 
Variable Name  Unit  Data  source  Splits  References 
Y  output  € (mio)  Harmonised SUT 
(FPB
1) based on data 
from INA
2 
  Avonds et al. (2007) 
VA  value-added  € (mio)  Harmonised SUT 
(FPB
1) based on data 
from INA
2 
  Avonds et al. (2007) 
K  capital stock  € (mio)  Own calculations 
based on detailed 
investment data from 
NBB
3 
  Biatour et al. (2007), 
Michel (2010) 
L labour  hours  Social  Accounting 




By level of education 
(high, medium, low) for 
the number of workers 
Bresseleers et al. (2007)
E, M, S  energy,  
materials, and 
services inputs 
€ (mio)  Harmonised SUT 
(FPB
1) based on data 
from INA
2 
Domestic, imported (by 
region based on detailed 
trade data from NBB
3) 
Van den Cruyce (2004), 
Avonds et al. (2007), 
Michel and Rycx (2011) 
Remarks:   1 Federal Planning Bureau 
    2 Institute for the National Accounts 
    3 National Bank of Belgium 
Table A3  Descriptive statistics 
  1995 2004 abs change avg g rate
Manufacturing 
   Capital (millions of euros)  89689 109583 19894 2.3%
   High-skilled labour (millions of hours)  208 244 36 1.8%
   Medium-skilled labour (millions of hours)  482 566 84 1.8%
   Low-skilled labour (millions of hours)  733 497 -236 -4.2%
   Energy (millions of euros)  11710 17786 6076 4.8%
   Materials (millions of euros)  77440 89942 12501 1.7%
   Services (millions of euros)  37223 52239 15016 3.8%
Markets services 
   Capital (millions of euros)  194769 241303 46535 2.4%
   High-skilled labour (millions of hours)  883 1209 326 3.6%
   Medium-skilled labour (millions of hours)  1007 1297 290 2.9%
   Low-skilled labour (millions of hours)  1014 890 -124 -1.4%
   Energy (millions of euros)  6536 5400 -1136 -2.1%
   Materials (millions of euros)  15479 24071 8592 5.0%
   Services (millions of euros)  73381 106504 33122 4.2%
Source: see Table A2; own calculations WORKING PAPER 5-11 
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Graph A1  Year-on-year variations in value-added per hour worked (va/l – RHS) and regional and 
overall materials offshoring (om, om_oecd, om_ceec, om_asia, om_rest – LHS) in 
manufacturing 
 
Source: own calculations 
Graph A2  Year-on-year variations in value-added per hour worked (va/l – RHS) and regional and 
overall business services offshoring (os, os_oecd, os_ceec, os_asia, os_rest – LHS) in 
manufacturing 
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Graph A3  Year-on-year variations in value-added per hour worked (va/l – RHS) and regional and 
overall materials offshoring (om, om_oecd, om_ceec, om_asia, om_rest – LHS) in mar-
ket services 
 
Source: own calculations 
Graph A4  Year-on-year variations in value-added per hour worked (va/l – RHS) and regional and 
overall business services offshoring (os, os_oecd, os_ceec, os_asia, os_rest – LHS) in 
market services 
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Graph A5  Average annual growth rates over 1995-2004 of value-added per hour worked (va/l – 
vertical axis) and materials offshoring (om – horizontal axis) in 63 manufacturing indus-
tries 
 
Source: own calculations 
Graph A6  Average annual growth rates over 1995-2004 of value-added per hour worked (va/l – 
vertical axis) and business services offshoring (os – horizontal axis) in 63 manufactur-
ing industries 
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Graph A7  Average annual growth rates over 1995-2004 of value-added per hour worked (va/l – 
vertical axis) and materials offshoring (om – horizontal axis) in 40 market service indus-
tries 
 
Source: own calculations 
Graph A8  Average annual growth rates over 1995-2004 of value-added per hour worked (va/l – 
vertical axis) and business services offshoring (os – horizontal axis) in 40 market ser-
vice industries 
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Table A4  Estimation results for labour productivity (value-added per hour worked) with total and 
regional offshoring intensities in manufacturing 
 Total  OECD  CEEC  ASIA 
Capital-labour  ratio  0.0569 0.0599 0.0339 0.0250 
  (0.202) (0.202) (0.213) (0.203) 
Materials  offshoring  1.048**     
  (0.406)     
Services  offshoring  6.066***     
  (1.711)     
Materials offshoring to OECD    0.979***     
   (0.359)     
Services offshoring to OECD    6.744***     
   (1.784)     
Materials offshoring to CEEC      -1.826   
     (2.491)   
Services offshoring to CEEC      60.23   
     (74.63)   
Materials offshoring to ASIA        2.116 
       (1.508) 
Services offshoring to ASIA        173.7* 
       (97.19) 
Observations  567 567 567 567 
R-squared  0.17 0.16 0.13 0.14 
Source: own calculations 
Remarks:  63 manufacturing industries covered; ordinary least squares estimations in differences for value-added per 
hour worked; all equations include time and industry dummies; value-added per hour worked and capital-
labour ratio in natural logs; robust standard errors reported in parentheses; N: number of observations; R-sq: 
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Table A5  Estimation results for labour productivity (value-added per hour worked) with total and 
regional offshoring intensities in market services 
 Total  OECD  CEEC  ASIA 
Capital-labour ratio  0.352*  0.338*  0.363**  0.377** 
  (0.181) (0.177) (0.175) (0.177) 
Materials  offshoring  -0.588    
  (0.547)     
Services  offshoring  2.533***     
  (0.903)     
Materials offshoring to OECD    -0.645     
   (0.594)     
Services offshoring to OECD    2.687***     
   (0.973)     
Materials offshoring to CEEC      -1.604   
     (3.556)   
Services offshoring to CEEC      22.09   
     (39.66)   
Materials offshoring to ASIA        -1.204 
       (2.446) 
Services offshoring to ASIA        37.82* 
       (22.06) 
Observations  360 360 360 360 
R-squared  0.25 0.25 0.23 0.23 
Source: own calculations 
Remarks:  40 market services industries covered; ordinary least squares estimations in differences for value-added per 
hour worked; all equations include time and industry dummies; value-added per hour worked and capital-
labour ratio in natural logs; robust standard errors reported in parentheses; N: number of observations; R-sq: 
R-squared; * p<0.1, ** p<0.05, *** p<0.01. 